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Abstract The Gulf of Cádiz (GoC) represents an area of eco-
logical importance within the northeastern Atlantic Ocean due
to the presence of Mediterranean and Atlantic water masses, a
heterogeneous seafloor and a biological confluence.
Nevertheless, information on the presence of vulnerable
deep-sea habitats is still very scarce and it is of importance
for further habitat monitoring within the context of the
Habitats and Marine Strategy Framework Directives and for
improving conservation and resource extraction management.
From 2010 to 2012, fluid migration and emission related ed-
ifices (e.g., mud volcanoes, diapirs) from the Spanish conti-
nental margin of the GoC have been explored using a remotely
operated vehicle (ROV; Liropus 2000) and an underwater
camera sled (UCS; APHIA 2012) as well as several devices
for collecting sediment and fauna. Different vulnerable deep-
sea habitats have been observed, including anoxic bottoms
with bacterial mats, sea-pen communities, sponge aggrega-
tions, antipatharian and gorgonian communities and also
cold-water coral banks. Some of these habitats are included
in conservation lists of the habitat directive and in internation-
al conventions (OSPAR, RAC/SPA), however some of them
are located in areas of the GoC that are exposed to intense
trawling. The diversity of habitats detected in the Spanish
continental margin of the GoC highlights the importance of
seepage related edifices as inducers of seabed and habitat het-
erogeneity in deep-sea areas.
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Introduction
Mud volcanoes (MVs) are seafloor edifices that result from
the release of mud, hydrocarbon and fluids in gas-rich areas
over pressured sediments (Dimitrov 2002; Levin 2005;
Gontharet et al. 2007). In general, MVs may contain hetero-
geneous types of substrates, from mud breccia sediments
(clastic sedimentary fragments of rocks embedded in a mud
matrix extruded bymud volcanoes), that are enriched in meth-
ane and sulphide, to hard bottoms composed of authigenic
carbonates (e.g., slabs, chimneys) that are formed from the
anaerobic oxidation of methane by archaeobacteria (Martín-
Puertas et al. 2006; León et al. 2007; Magalhaes et al. 2012).
These hard structures increase the complexity of the anoxic
muddy bottoms by promoting the settlement of hard bottom
species that may colonize sensitive habitats but do not occur in
adjacent soft bottoms (Cordes et al. 2010; Rueda et al. 2012a).
An interesting feature of MVs is their development through
time which, according to León et al. (2007), generally starts
with an active mud flow extrusion, including mud-breccia and
building of the cone-shaped volcanic edifice, followed by a
moderate to low seepage (collapse of the edifice and forma-
tion of extensive hydrocarbon-derived authigenic carbonates)
and with latent conditions (formation of hard grounds and
colonisation by heterotrophic organisms), with the possibility
of re-activation of a mud flow extrusion. The geological
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